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INTRODUCTION

Anchor Point, Alaska is a rural community located along the western edge of the Kenai Peninsula.
Leaking underground fuel storage tanks have caused significant water-supply disruption and local
controversy regarding these incidents and consequences. Future problems can be eliminated or
minimized through planning and protective measurgs. The purpose of this report is to define and
charactarize aquifers in the Anchor Point area. The results of this study will offer valuable
hydrologic data to local residents as a tool for potential development of an aquifer and wellhead
protaction program to ensure quality of local ground-water resources.

Tha definition of aquifers was performed by the analysis and interpretation of well log and geologic
information for the area. Field reconnaissance occurred September 16 through 18, 1992, for the
purpose of familiarization with the geologic and hydrologic setting by examining geologic exposures
including Cook Inlet beach bluffs, local gravel mining operations, and bluffs along the Anchor River
and its forks. Public supply well locations were established for purposes of potential protection.

This report is a companion report of Reger and Patrik (1993).

DATA ACQUISITION

Groundwatar site records were assembled using the Alaska Division of Water (DOW) Wall Log
Tracking System (WELTS) and the U.S. Geological Survey (USGS) Groundwater Site Inventory
system (GWSH. Two-hundred four site records were entered into a unique database for project
analysis. The status of these records is as follows: domastic-water supply wells, 97; observation
wells, 29; test holes, 25; public-water supply wells, 25; dry wells, 8; destroyed wells, 8; unused
wells, 6; unused springs, 3; observation wells equipped with a recorder, 2; spring used for
domestic-water supply, 1; spring used for public-watar supply, 1; and, irrigation-water supply waell,
1. Groundwater site records having lithologic descriptions number 169. Geophysical borehole log
copies for Anchor Point No. 1 well were obtained from the Alaska Oil and Gas Conssrvation
Commission., Contaminant plume information was obtained from Alaska Department of
Environmental Conservation (ADEC) and consultant reports. Public supply wells were located using
the ADEC Public Water Supply Inventory {PWSI) database in conjunction with well racord data, and
interviews with Anchor Point residents and ADEC personnel.

ANALYTICAL METHODS

Of the 204 available groundwater site records, the locations of 186 were plotted on maps {Sheet
1). The 18 well sites not plotted were monitoring wells located in a small area that would cause
congestion on final maps. Most data from these sites are redundant but were examined for
geologic and hydrologic interpretations.

Approximately one-third of the final number of site records had inadequate locational information
prior to this investigation. Well locations were determined using as-built surveys, plat maps,
obtaining iegal descriptions and property histories from the Kenai Peninsula Borough Assessor’'s
Office, and talephoning or writing well owners. WELTS and GWSI use a method of locating well
data called Local Well Numbers., This method is explained in detail in Appendix A {Allely, written
cammun., 1993). Data plotted on work maps consisted of location, depth, static water levei,
yietd, aquifer type, and indication of available lithologic descriptions, water quality data, or bedrock
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encountered. Only location, well status, and reported yield were plotted on tha final published
map.

A spreadsheet database was developed containing key well characteristics including: well location;
depth; yisid; aguifer tapped, type, and thicknass; topsoil thickness; water-bearing zone thickness;
well finish; reported yield; potential vield; well status; water quality data; and, comments.
Appendix C is an abbreviated list of these data. Appendix B is an explanation of headings, terms,
and abbreviations listed in Appendix C and D. Wall depth, static water level, relative geographic
location and surficial geology were the best correlative data used to identify aquifers. This
database was used extensively for statistical interpretations as well as a quick reference for other
data.

Watershed boundaries were drawn by examination of iocal drainage networks and their divides on
1:25,000 scale USGS topographic maps.

Twenty-six public-water supply well locations were plotted. This includes 2 class A wells, 10 class
8 wells, and 14 class C wells (Appendix D). All public-watar supply wells have ADEC PWSI
numbers except 11 class C wells. Class C wells are often not entered into the PWSI because of
state and federal funding limitations and the lack of regular water quality monitoring requirements
on this class of wells. These data were obtained by collaboration with ADEC personnel (P.
Horwath, D. Litchfield, oral commun., 1993).

WELL YIELDS

Of 204 available groundwater site recards, 103 had reported yield data. Potential well yield was
calculated using wall construction information. Thers were 61 site records with sufficient well
construction data and reported drawdown data to accurately estimate potential yield. No attempt
was made to estimate potential vield when insufficient data were available. The method used to
estimate potential yield in unconfined aquifers was from Driscoll {1986, p. 216-21), using a 90
percent maximum vyield scenario. For confined aquifers, a direct ratio relationship method of
drawdown to yield was used. This method uses distances from potentiometric surfaces to top of
aquifer (availabls drawdown) in the calculations. The potential yield equals the product of the
reported pumping ratse and the available drawdown divided by the reported drawdown at the
reported pumping rate.

The maximum estimated potential yields for each aquifer are listed in the aquifer yisld table {Table
1). This table is an analysis of existing data and an estimate of maximum potential yleld. The
maximum estimated potential yield for each aquifer was an interpretation based on reported data,
projected saturated thicknesses for sach aquifer, and estimated hydraulic conductivities based on
average aquifer composition (Freeze and Cherry, 1979), and calculated specific capacities.

The maximum estimated potential yield for a well using the alluvial valley aquifer was calculated at
85 gpm but listed as 250 gpm as the potential using an infiitration gallery. Maximum estimated
potential yield for the bedrock aquifer was calculated at 25 gpm but was upgraded to 100 gpm
based on ground-water information from Waller (1968) indicating potential yields in the arsa north
of Homer. Maximum estimated potential yield for each aquifer was based on the probable
maximum thickness of saturated sediments existing that can freely contribute significant amounts
of water to a wall. This thickness of material can be continuous or a series of thinner zones
effectively contributing as one. Both scenarios probably exist in the project area.



Table 1.

Summary of reported well yield data and maximum estimated potential aquifer yields.

Number of Number of Maximum
sources wells with Reported Median Mean estimated
tapping reported yield range yield yield potential

Aquifer aquifer yields {gpm) {gpm) {(gpm) yield (gpm)
Qal 8 2 8-10 9 8.0 250
Qd2 20 11 1.5-30 12 13.9 5b
Qgl 124 53 0-60 8 10.3 70
Qac 16 13 5-15 10 9.4 60
Qd1 19 18 0-50 8 11.9 75
Tkb 17 14 0-20 3 6.3 100

Summary 204 111 0-60 8 10.3 250
AQUIFERS

Aquifers in the study area were defined based on analysis and interpretation of well reacord data and
a surficial geology map by Reger and Petrik {1993). Aquifer descriptions in this report follow those
presentad by Reger and Petrik (1993) but emphasize hydrologic conditions and are supplementaed with
related data. A detailed discussion of the aquifers is contained in Description of Map Units (Sheet 1).
Each groundwater site record listed in Appendix C has been assigned an aquifer whether water was
actually encountered or not. Aquifer assignments are highly interpretive and are based on relative hole
or well depth and location of well site for many site records with incomplete data,

WATER QUALITY

Reported water quality data considered far this report included iron, pH, hardness, conductivity, and
alkalinity (Table 2). Temperature measurements wers also made on approximately one-third of the
total number of reported water quality samples. Temperatures were not considered in statistical
analyses of water quality data because of the relatively small number of samples with this information.
A total of 25 groundwater site records had at least one of these elemeants of analytical water quality
information reported (Table 2), The types of watar quality reports include: driller fieid tests (10), USGS
field tasts (9), DOW lab results (2), USGS lab resuits {2), and private test lab results (2). All reported
data, except pH, were reduced to fundamental units of milligrams per liter (mg/l}. A conversion of
1,000 micrograms per liter = 1 mg/l and 1 mg/l is approximately 1 part per million. In the table,
hardness and atkalinity were both reported as mg/l as calcium carbonate (CaCQ,).

Driller field tests most commonly tested for pH, iron, and hardness. These tests were assumed to be
performed mostly using Hach or simitar kits. Hardness values, and occasional alkalinity valuss, wece
mostly measured in grains per gallon {gpg). A conversion multiple of 17.12 was used to obtain mg/!
whenever gpg was encountered.



Table 2. Summary of reported field water quality data from groundwater site records.
Specific Total Number of weils
Total Iron Total Hardness Conductance Alkalinity with reported
{mgi) pH imgfl as CaCO,) {micromhos/cm) | (mg/l as CaCQ,) ingrganic water
Aquifer Range n' | Range n' | Range n' | Range n' | Range n' | quality samples
Qal 0-3.00 2 6.0 2 42-51 2 270 1 51 1 2
Qac 0.06 1 6.7 1 51 1 - - - - 1
Qd1 0.50 2 6.0 2 34 2 - - - - 2
Qd2 0.05 1 6.3-6.5 34-130 3| 180-320 2 10 1 3
Qgl 0-22.00 14 8.0-7.0 10 15-86 12 55-240 9 17-46 7 15
Tkb 2.00-3.50 2 6.6-7.0 120 1 139 1 52 1 2
Summary
of Aquifers 0-22.00 24 6.0-7.0 19 15-130 21 56-320 13 10-62 10 25
Mean 1.91 24 6.5 19 50 21 160 13 33 10
Median 0.33 24 6.5 19 42 21 139 13 33 10

n = number of sample occurrences




The USGS field tests generally indicated tha use of Hach kits for iron and hardness. Temperature, pH,
and conductivity wers gensarally also measured. it has bsen assumed that meters were used for these
values. Additionally, USGS parameters sometimas included alkalinity. However, USGS alkalinity
values wera generally measured as bicarbonate (HCO,} and were converted to carbonate standard by
multiplying by 0.82.

Lab analyses were assumed to be conducted under strict procedural guidalines as outlined by industry
standards although in-house variations probably occur, Organic constituents were not a major focus
of the scope of this report. Historic benzene plumas in the Anchor Point vicinity have been plotted on
Sheet 1 (Rozak {1992) and Texaco (1992}), Lab analyses for organic constituanits are available for all
class A and B and some class C welis through ADEC area offices. In addition, organic analyses have
been performed as part of contamination investigations by ADEC (ADEC, 1988), ENSR Consuiting and
Engineering {Texaco, 1992), Hart Crowser, Inc. (Hart Crowser, 1989}, Ron Rozak, P.E. (Rozak, 1992},
and Tauriainen Consulting Enginesers {Tauriainen, 1986). Analyses are available as appendices to their
respective reports. Access to most of these reports and related data are also available through ADEC
or DOW offices.

There wers 25 groundwater site records for the entire project area that raported water quality data.
Reported water quality records were most frequent for the glacioclacustrine aquifer (18) and the next
highest fraquancy for the kettle moraine aquifer (3). The remaining four aquifers each had only one
or two sites with reported water quality data.

Total iron values had a relatively wide range. Tha glaciolacustrine aguifer displayed the lowest, 0, and
highestiron values, 22 mg/l. This measurement was made by the USGS using a Hach kit. The second
highest value for iron was 5.5 mg/l. Concentrations of iron less than 0.3 mg/! are desired for domestic
uses although most domestic welis exceed this level.

PH values ranged from 6.0-7.0. The secondary maximum contaminant concentration level (SMCL) is
6.5-8.5 (ADEC, 1993). Nine pH values were lower than the SMCL range and none higher. The mean
and median pH values, 6.5, equals the lowaer limit of SMCL. Tha relatively narrow pH range and equal
mean and madian values indicates relatively homogeneous groundwater quality conditions.

Total hardness ranged from 15-130 mg/l, with a mean of 50 mg/l and median of 42 mg/l, Watars
having total hardness lass than 60 mg/l are considered soft, between 60 and 120 mg/l, moderately
hard, and 121 to 180 mg/i, hard. Of 21 total hardness values, 17 were soft, 3 moderately bard, and
1 hard.

Specific conductance values ranged from 55-320 micromhos/cm within the project area and generally

considered acceptable for domestic use. The mean value is 160 micromhos/cm and median 139
micromhos/cm.

Total alkalinity values ranged from 10-52 mg/i as CaCO, with a mean and median of 33 mg/l. These
values indicate low buffering capacity, rainwater recharge, and relatively uniform water quality.

There is a high correlation between water quality values found in the Wast Nikiski glacial aquifers
{Maurer, 1993) and those in the Anchor Point area. This is not surprising as both areas are part of the
Kenai fowlands and were subjected to similar glacial deposits and processes, and undertain by similar
bedrock type {(Reger and Petrik, 1993).

Water quality samples from the bedrock aquifer had either one or two values for each constituent listed
in Table 2. Though statistically insignificant, the values were all above average for the project area.
Waller and others, (1968) indicate that water quality is genserally softer, lower in iron, and pH values
more neutral to slightly alksline than glacial deposits in the bedrock aquifer just north of Homer. This
is not the case observed in the limited numbar of bedrock aquifer samples reported in the Anchor Point
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area. Nonstheless, all parameters of water quality in the bedrock aquifer in the Anchor Point area were
good except higher total iron values (2.0 and 3.5 mg/l), which are not unusually high for Alaskan
groundwater. The bedrock aquifer exhibited the highest value range for total iron, pH, total hardness,
and total atkalinity as compared to the mean and median for the entire project area.

As a consequence of coal water-bearing zones, occasional water discoloration and hydrogen suifide
odor present serious practical and aesthetic limitations for use of the bedrock aquifer. Of 11 bedrock
wells sesking potable water, one well record indicates well abandonment due to malodor, discoloration,
or sulfide gases due to coal and ancother well of similar quality was discovered during a telsphone
inquiry. Some local residents have stigmatized this aquifer as generally bad due to thase qualities.
Nonetheless, site records show that drillers often bypass first and second water-bearing strata in
search of higher quality water which is generally found in conglomerate, sandstone, or shale,
respectively.

A major potential limitation to the bedrock aquifer’s utilization is saltwater. Qil and gas exploratory
data (McGee, 1977) suggest a freshwater/saltwater interface ranging from approximately 100 to 320
feat (ft) (30.5 to 97.6 m) bls from the western to southeastern edge of the project area, respectively.
The gradient of this interface is approximately 33 ft per mile (6.3 m/km). These data are not supported
by reported water-well data. The deepest water-bearing strata encountered was 244 ft {74.4 m) bls
in a 360 ft (109.8 m) hole (SC5-15-04AACC). No indication of saltwater was indicated on this well
tog despite other complaints of coal-related water quality problems noted. This well is located in an
area McGee estimated the freshwater/saltwater interface to be approximately 140 ft (43.0 m) bls.
Discrepancies may be due to the difference in the scale of this (1:25,000) and McGee’s study
(1:500,000) and topographic variation. A conductivity borehole log from Standard Oil Company of
California’s oil and gas exploratory Anchor Point No. 1 well (SCb-15-10CCAC2-1), approximately 1.25
miles (2 km) east of the inlet at an approximate elevation of 215 ft {68 m), suggests brackish water
encountered approximately 210 ft (64.1 m) bls and turning to saltwater by 275 t (83.9 m) bls.
Owners of a 213 ft (65 m) wall drilled adjacent to the Cook inlet bluff, just north of the mouth of the
Anchor River {SC4-15-33DDDC1-4), indicated no saltwater problems, aithough domestic uses was
discontinued due to coal-associated water quality problems. Based on these observations, the
saltwater/freshwater interface exists, although the gradient calculated from McGea’s data is less within
the project area.

Two known contaminant plumes in the unconfined aquifer in the Anchor Point area have been plotted
on Sheet 1. One plume originates near observation wells SC4-15-34CDCD1-8 to 4-8. The 10 parts
per billion (ppb) benzene concentration contour has been plotted for this piume and has an approximate
maximum distance of 200 ft {61 m) downgradient (southwaest) from its source. Concentrations outside
this plume polygon were less than 5 ppb during the sampling period October 28 to November 2, 1891,
This was the lowaest level contour plottad in the Rozak (1992) study. The plume generally follows the
groundwater flow direction which varies from azimuth 215 to 246. Thesse extremes occurred from
water level measurements made February 20 and March 30, 19981, respectively {Rozak, 1992). Other
water level data analyzed regarding this plume indicated groundwater flow directions intermediate of
these values.

A second plume originates in SC5-15-04AABD and has numerous observation wells associated with
it. The 5 ppb benzene concentration contour plotted for this plume resulting from groundwater levels
measured April 4-7, 1992, indicate an approximate southerly groundwater flow direction. This is the
minimum concentration contour plotted for this plume (Texaco, 1992). The plume has a roughly
elongate oval shape with approximate maximum dimensions of 230 ft {70 m) wide by 775 ft (236 m)
long. Effects of this spill are greater in magnitude and duration than the previously mentioned plume.
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APPENDIX A

Explanation of local well numbers



USGS Local Well Numbers — - How They Work

by Roger Allely, DGGS

This is a brief description of how the USG38's local well number
scheme is used to identify and locate wells. This system is based
on the township-and-section convention of land surveying. Using a
reversed variation of aliguot parcel descriptions, sections of land
(one sgquare mile) are further partitioned in descending order by
four successive levels of quartering down to individual 2.5 acre
tracts. Here's how it works:

Given the example local number SB 012 003 29 DBAD 1-016, the
first two letters indicate the well's position in reference to
@ principal baseline and meridian system.

The first letter, S, identifies the well in this example as
lying within a township surveyed from the Seward baseline and
meridian.

The second letter, B, indicates the well's relative position
within one of four quadrants formed by the intersection of the
baseline and meridian, lettered alphabetically counter-
clockwise from the northeast corner as pictured:

(NW) (NE)
B A
(baseline)
Cc D
(SW) (SE)
(meridian)

In the local number example, the letter B indicates relative
location within the northwest quadrant, i.e. township north,
range west. (The letter C would indicate township south,
range west.) The first three digits (012) indicate the
township in which the well is located, the next three digits
the range (003), and the last two digits the section (29).
The example well is located in township 12 north, range 3
west, section 29, Seward meridian.

Letters following the gection number indicate four further
levels of subdivision: the quarter section, quarter-quarter
gection, ¥¥X section, and XXX section. These proceed in
descending order, first specifying a 160-acre quadrant of the
640-acre section; 2ndly, 40 acres of that; 3rdly, 10 acres of
that, and finally 2.5 acres at the fourth-order level. The
fourth-order quarter delineates a tract of land 330 ft square.
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As with baseline and meridian quadrants, each succeeding level
of quadrant sets 1is lettered counter-clockwise from the
northeast cormner.

Well SB0O1200329DBAD1~016 is thus located in the SE 160-acre ¥,
the NW 40-acre XX, the NE 10-acre X%X, and the SE 2.5-acre
Y¥XX%., section 29. The grid below shows the location of 4th
quarter DBAD (shaded). For reference, the first-order quarter
A (NE 160 acres) shows all four quarter order levels labelleqd;
lst-order quarters B, C, and D show the ¥, XX, and XXX levels.
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Map and Sequence Number

The last three digits of the 1local well number (016)
constitute the map number. Within a given section, this refers to
the arbitrary order in which wells in random fourth quarters are
scheduled into the GWSI data base. In the local number example,
this is the sixteenth fourth quarter to contain one or more
scheduled wells within section 29.

Immediately preceding the map number is the sequence number
(1). The sequence number denotes that this is the first well to be
scheduled within this 4th quarter. This may not be the 16th well
to be recorded in section 29, as any of the fifteen preceding 4th
quarters to have wells scheduled within them may contain more than
one well. If four wells were listed within this 4th quarter, the
last well would have a sequence and map number of 4-016.
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APPENDIX B
Explanation of terms

The following explanations of ambiguous headings and abbraviations in this report are listed in the
order in which they appear in Appendix C and D, unless redundant.

tocal Well
Number

Aquifer

Hole Depth

Weaell Finish

Yield

Maximum
Calculated
Potential
Yield

Confined or
Unconfined

Agulfer

Well Status

An alphanumeric series used to describe well tocations in the WELTS and GWSI
databases. Moeridian, township, range, section, and first- through fourth-quarter
divisions of sections, and map numbers within fourth quarter-sections are the
components of this designation. See Appendix A for further explanation. The absence
of map numbaers indicatas that a well record has not been entsred into GWSI as of July
1, 1893.

Aquifer map unit as described on Sheet 1 in Description of Map Units. All groundwater
site records have been assigned an aquifer.

Total distance drilled, in ft, from land surface in search of water-yielding zones. May
or may not be depth of well.

How a well is constructed in order to produce water:

Grv. Washed, sorted gravel is deposited at the bottom of a casing
Psc.
o) Casing is open at the bottom in a water-yielding zone

P Well casing is perforated

F/#  Same as "P¥, and "#" indicates the distance the casing is perforated; or the
depth range of casing perforations

P/# # Same as above, and second "#" indicates the size of perforations (in)

P # Same as "P", and "#" indicates tha size of perforations (in)

S A screened casing is installed at the bottom of a solid casing along a water-
yielding zone

S/#  Same as "S", and "#" indicates the screened casing fength {ft); or a
scresned casing is installed between these depths below land surface (ft)

S/# # Same as above, and second "#" indicates the size of screen openings in the
casing {in)

S # Same as "S", and "#" indicates the size of screen openings (in)

The reported flow of water pumped from a well.

The optimum amount of water calculated to flow from a well based on reported
yield, well construction techniques, static water level, drawdown distance of
water lavel from static level during pumping, and aquifer characteristics.

Indicates whether the aquifer the listed well is penetrating is confined or unconfined.

The current state of the well site. See explanation on Sheet 1 for different status.
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Commaents

PWSI#

Cl

General remarks pertaining to specific well record including:

# WELTS index number, ranges from 0-22,300. This numbaer generally appears
in appendix C and D when groundwater site records are present in the WELTS
system but are not yet processed into GWSI as of July 1, 1993,

NL  No well record with lithologic log available

NP Well record data and location not plotted on any maps

aw Water quality

Lac Lacustring (freshwater lake) sedimeants

70  Total depth of hole

Public Water Supply Inventory is a statewide database created by ADEC which
contains six digit index numbers assigned to public-water supply wells. All class A, B,
and only a select number of class C wells have numbers assigned as determined by the
ADEC Drinking Water Program (ADEC, 1993). Not all public-water supply wells are
assigned these numbers.

Class of public-water supply well assigned by the ADEC. The choices are A, B, or C
as outlined by the ADEC (1993).
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APPENDIX C

Listing of groundwater site records and selected data sorted by local well numbers
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Maximum  Confined (C)

Haola Caleulated oy

Depth Weli Yiekd Potential Unconfined (U) Well
Local Well Number Aquifer  (feet} Finish {gpm;} Yield {gpm} Aguifer Status  Comments
SC4-14-28CBDB1-3 Qdi 65 o7 S0 C DO Botlom af tertiary ?
S04-14-30DACC Tkb 135 0?7 15 24 c DO #21997 Tertiary starts at 91'7
SC4-14-30DCCB-1 Qdi 82 8] 5 c Do Calls OK, Poor log
SC4-14-31ABCD Qd1 a7 o 15 16.5 c DO #20593, Qac < 17, Was ACBAT-2
SC4-14-31BACB11 Qac 28 o} 6 6.4 u Do Qac could be Qal.
SC4-14-31CBBREY4 Qac 21 o] 5 5 i Do Qac could be Qal
SC4-14-31CB8BC Qac 30 o] 10 128 u Do #11929 Weas CBCB1-3
SC4-15-23BCAATL-1 Q1 43 Lo} 4 10 U DO Qac > 3¢
SC4-15-23BCAB1-5 Q1 55 £/5°.010 8 12 ue DO
SC4-15-23BC0C Qa 65 §/5°.010 B 17 U 00 #14807 Could be Oac/Qd or ail Qd
SC4-15-23B8C0D Gt 39 O 7 16 u? 00 #12556 Driller Hach QW Qd > 117
SC4-15-23BCDD14 Gd1 38 G 8 15.8 U 00 #12555 Driller Hach QW Qd > 11"
5C4-15-23CAABT-6 Qd1 100 DO NL
SC4-15-23CDCAL-2 Qi 35 Grv.Pac 3 3 c DO Aq. thick. ?
SC4-15-23CDCD Cdi 41 8/5'. 620 30 u? Do #20592 Was CDDC1-3 Possibly Tkb?
SC4-15-25CDBA1-2 Qac 3 Q 10 40 U Do
SC4-15-25CDBD1-4 Qac 33 7 13 U DO Est. pot. yield = 62 gpm
SC4-15-25DA0B Qd1 83 §/3'.010 15 25 [ Do #21580 Either Lac or Od > 10" Was DACA1-1
SC4-15-25DCAAL-3 Qac 2 ? S u DO Drifler Hach QW
SC4-15-25DCBAL-S Qac 29 Do NL
SC4-15-25DCBC1-6 Qagc 20 10 Do NL
SC4-15-25DBCD Qac 30 o] 13 135 U DG #17839
S5C4-15-26CDDC1-1 Gac 17 DC NL
S5C4-16-26DCAAT-2 Qdi 44 Dry 0 0 LR Qd » 20'
5C4-15-27CAABI -1 Qgl 50 Dry 0 0 DR
6C4-15-27CAAB2-1 Qg 50 Dry o 0 DR
SC4-15-27CAAB3-4 Qg! 59 Ofgr.pk. 2 2 c DO Ag. 4145
SC4-15-27CAAC Qgl 105 C DO #21581 Sand & water 30-48' Was BDDD{-1
SC4-15-27CADC Cgl P #22119 NL Church of the Nazarene
8C4-15-27CCDB1-3 Qgl 126 a7 15 15 G o0 Coarse sands & gravel < §7°< Lac
SC4-15-33DAAAT-1 Qgl 63 8/10'.010 273 [ o] DO Well const. 7
SC4-15-330DDART-3 Qgt 55 5 Do NL
SC4-15-3300ACY-2 Qgl 63 ? 5 C DO Qac < 17' .5 gpm 31-33" Driller Hach QW
SC4-15-330D0DC Qgt 45 Do #19312 NL
SC4-15-3300DC Qgt 87 s 0o #21850 NL
SC4-15-3300DC14 Tkb 213 o7 10 C DO Gao<2d<lac<Tkb@38"{or 130)
SC4-15-33DDDO1-5 Ogl 36 00 NL
SC4-15-34ABCAT-1 Qg &5 s Do USGS Hach QW
SC4-15-34CACCt11 Qagl &0 10" liner 3 45 c Do Fine Qac < 23"
SC4-15-34CCBD1-9 Qgt 55 C 5 6.4 ] DO Fine Qac, 11’ Ag. but 51 <water<53’
SC4-15-34CCBD2-9 Qgt 56 s} 10 16 C DO Fine Qac < 27
SC4-15-34CCCD1-13 Qgi 34 C 8 162 c P Gac < 18'? Anchor PL Clinic



Maximum Confined (C}
Hole Caleulated of

-LL-

Depth Well Yield Potantial Unconfined (U} Well
Locai Well Number Aguifer  (feet) Finish (gpm)  Yield {gpm) Aguifer Statss  Comments
SC4-15-34CCDAT1-10 Qg 37 o 10 22 c DO Qac < 23" Coarse sand 32-37"
5C4-15-34CCDB1-14 Ggt a6 O 5 53 u 0o Fine Qac
SC4-15-34CDCO1-8 Qgl 19.5 U o Med. Gac Organic QW aveailabie
SC4-15-34CDCPz-48 Qgl 18 U 0 Fine Qac Organle QW available
SC4-15-34CDCD3-8 Qgl 188 U o] Med. Gac Organic QW avallable
SC4-15-34CDCO4-8 Qgl 18.5 U o] Grades coarse gravel! to sitt widepth Organ, GW avail.
SC4-15-34CDDB1-3 Cgt 52 6 c o Seep at 44-45'
5C4-15-34CDDC1-7 Qg! 73 0 40 c Do Qac < 12/
5C4-15-340BDC Qgl P #z2122 NL Anchor Point Tesore, Catherine Lapan
SC4-15-34DBDC1-4 Qgl 57 0 9 9.5 U P Qd3 or Qac. Lab inorg. anal. avail.- Mn=.1
SC4-15-34DCADT-5 Qgl 67 o 10 36 c? Do Sat. » 42
8C4-15-34DCBA1-12 Qe 100 0 20 20 c? Do Sat. > 2. 15 gpm 7477
SC4-15-34DCCO1-15 Tk 100 0 0 bR 28> Qd<lac<Tkb at 65'{or >100'7)
SC4-15-34DCCO2-15 Qgl 25 5/5' 300 16 18.7 Cc P Couid be Qac inc. cobbles Allk=2ppm?
SC4-15-34DCDA Qgt P #22125 NL. Rozak, Ron.-Clendenen’s Comer
5C4-15-34DCDB1-2 Tkb 140 ? 12 c P 18'>Qd <lLac<Thb at 83'{or 125'7) 25 gpm @ 48’
S$C4-15-34DCDB2-2 Tk 147 ? 2 2 c DO 16">Qac<Lac<Tkb at 78'(or 108"
5C4-15-34DCDB3.2 Tkb 85 (o] 0.33 C P Good Time Charters 25" >Qac<Lac<Tkb at 73.5'jor > B5'N
SC4-15-34DCDCT-6 Qgl 86 P Billie’s Videc Ambilguous welf construction
8C4-15-34DCDD1-16 Qgl &4 0 7 7 U DE Qao?
SC4-15-35AAD01-3 Qac 14 10 DG NL
SC4-15-35ADDAT-2 Qac 34 ? 15 u DG Fine Qac. Sat. > 10
5C4-15-35DACCT-1 Tkb 121 0 1 1 c T Qd>28' Water at 58° Tkb>78' 7 2-3 gpm 14-26'
SC4-15-35DACC2-1 Qac 30 8 Do NL
S5C4-15-35DADB1-5 Qac 89 p/2.25%2 12 13 U 0o Qd > 26'
8C4-15-35DBCD1-4 Qac 23 Do NL
3C5-1407DCCDAY-1 Qd1 120 P .0625 10 52.6 C Do Qd<31'<Lac
SC5-14-18BADCH -2 Qdt 57 S/8' 006 8 C P
SC5-14-18CACC Tkb 112 ? 12 c Do #21579 Tkb > 59" 7 Was ABBD1-1 USGS Mach QW
SC5-14-19CCAAT-2 Qet2 31 C Do
S5C5-14-19CCDA Q2 236 s c 20 #13922 Was CCDD1-1 Could still be Qd2
3C5-14-24CDDA1-5 iz 27 0o NL
SC5-15-03ABCC1-1 Qdt 120 C 25 c DO Qdlac
SC5-15-03CB0AT-2 Qgt 65 Pf34-37 4 c? Co Qac < 42
5C5-15-03DADAT-4 Qdt 63 (o] G 6 > Do Qac < 24
SC515-03DADR-3 Qac 37 o] 5 5.2 L Do
SC5-15-04AAABT-8 Cgl 78 U Qac 27-45"7 Tkb > 507
SC5-15-04AAAB28 Qgt &0 ? 8 15 C P Qac 27-45" Tkb > 517 USGES Hach QW
SC5-15-04AAAB3-8 Qgi S0 0 Varies from siit-sand-gravel, mostly fine sand to 45
SC5-15-04AAABA-8 Qgt 65 15 c DO  Qac>41’Sand-C.sand & grave! widepth. Sand to 64°
SC5-15-D4AAACT-S Qgt 13 sD NL USAS lab QW, more inorganics avallable
SC5-15-04AABA Qg! P #22128 NL Thurmond's Automotive
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Maodmum Confined (C}

Hole Calculated or

Depth Well Yield Potential  Uncorrfined (L) well
Local Well Number Agquifer  (feet) Finish (gpm)  Yield {gpm) Aquifer Status  Commerts
SC5-15-D4AABAT-23 Ggl 75 P{55-58' 5 5 c U Gravel 38-57" & 60-83'
SC5-15-04AABAZ-23 Qgl 54 O 7 8 ¢ P Lac edge? Sand to 54 TD Organic QW avail.
SC5-15-04AABA4-23 Qgl 55.5 T Lac edge? Sand in boltom 1/2 to 55 TD
5C5-15-04AABAS-23 Qgl 55 o Lac? Gravelly sand > 41"
SC5-15-04AABAE-23 Qgl 585 0 Lac, f.alluvium? Sit to grvl w/depth Sand to 857D
SC5-15-04AABC Qg P #22126 NI, Baptist Church
SC515-04AABC1-22 Qgl 57 0] 15 ? P Finer Qac < 20' Waler 46-7’ Sand to 57 TD
8C5-15-D4AABCZ-22 Cgl 51 u T NP Lag, f.alluvium? Silt to grvl w/depth Sand to 517TD
SC5-15-04AABC3-22 Qgl 59.5 s u O NP Lec, f.allivium? Sikt to grvl w/depth Sand to 52 TD
SC5-15-04AABD1-24 Qgl 51.5 u DR NP Coarsening from sand to gravel > 35
SC5-15-04AABD2-24 Qgl 45 T Sitt to sand w/depth. Alluvial? Sand to 45TD
5C5-15-04AABD3-24 Qgl 553 0 Qac > 29" Sand to 54
SC515-04AABD4-24 Qgl 50 T Mostly sand > 40" to 50TD
5C5-15-04AABD5-24 Qgl 55 0 Sand, gravel layers > 28" to 55TD
SC5-15-04AABDG-24 Qgl 515 T
$C515-04AABDT-24 Qgl 58 u 0 Mixed sitt to gravel to TD Sand to 56D
SC5-15-04AABDS-24 Qgl 60.5 U o] Mixed silt to gravel to TD Sand to 60'TD
SC5-15-04AABDS-24 Qal 51 u 0 NP Silt to grv widepth. Alfuval? Sand to 517D
8C5-15-04AABD10-2¢  Qgl 51 8 u o) NP Silt to sand & gravel w/depth, Alluviat? Sand to 51TD
8C5-15-04AABD11-24 Qg 51 u o] NP Silt to sand & gnd widepth, Allunvial? Sand to 51TD
SC5-1504AABD12-24 Qg 56 S u Q NP Silt to cobbles widepth. Alluvial? Sand to 56'TD
5C5-15-04AA8013-24 Qgl 50 U T NP Silt to sand & grvl widepth. Alluviai? Sand to 50TD
SCE15-04AABD14-2¢  Qql 51 ] T NP Silt fo sand & grvl w/depth. Alluvial? Sand to 51TD
SC5-15-04AABD15-24 Qg 51 U T NP Silt to sand & grvl w/depth, Alluvial? Sand to 51TD
SC5-15-04AABD16-24 Qg 51 u T NP Silt to sand & grvl w/depth. Alluviad? Sand to 51D
SC515-04AABDI7-24  Qgf 51 u T NP Silt 1o mixed sand, grvi, & cobbles widepth. Alluvial? Sand fo 50°
SC5-15-04AABD18-24 Qg 51 u T NP Sitt o sand & grvl widepth. Aliuvial? Sand 10 51TO
SC5-15-04AABDNS-24  Qgl 51 U T NP Silt to mixed sand, grv, & cobbles w/depth. Alluviai? Sand to 51TD
SCS5-15-04AACA gl 80 17 c Do #20606 Till Gordon Heddell property Was AADB2-2 Organic QW avaiiable
SCH15-04AA0A Qg &80 20 Do #20607 USGS QW, Poor kg, formerty AADC1 -3 Oranic QW avall.
SCS-15-04AACA Qgl 61.5 S .020 O #216842 Qac > 43'7 Sand to 53" Organic QW available
SC5-15-D4AACB Qgl 37 DE  Sendyclay 0-23° Was AACC1-$
SC5-15-04AACB1-1 gl 62 P USGS Hach QW Pooricg
SC5.15-04AACE2-1 Gal 55 P/49-52' 5 8 u P Mixed sand & gravel to 52, Lac < 55TD
SC5-15-04AACES3-1 Cgl 49 5 020 u 0 NP Sard > 12" Sand to 47"
SC5-15-04AACB4-1 Qgl &0 § 020 u O NP All sand to 44' exc. coarser aquifer 42-9°
SC5-15-D4AACC Qal 70 DE #21563 NL USGS lab Was ADBB3-7
SCS-15-04AACC Qgl 40 13 DE #21576 NL Was ADBB2-7
SC5-15-04AACC Tkb 360 DE #21577 NL Aquifer used at 244" Was ADBB1-7
SC5-15-D4AACCRE Qgl 36 u T Alluinvial throughout?
SCH-15-04AACC36 Cgl 11 o Could be Qac < 38
SCS15-04AACD Qgal H 0 #21630 Alluvium? Sand to 41°
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Maximum Confined (C)

Hole Calculated or

Depth Well Yietd Potential Unconfined {U) Well
Local Well Number Aquifer  {feef) Finish {gpm}  Yield (gpm) Acqquifer Status  Comments
SC5-15-04AACD Qgl 45.5 ¥) 0 #21643 Afltvium? Sand to 44
SC5-15-04AADB3-2 Qgl 61 S/59-617 10 20 u Do 008 screen Fine Qac Organic QW available
SC5-15-04AADC2-3 Qgl 88 P{34-36° 3 3 u 00 Sand to 55'< Lac < Tkb at 84'
SC5-15-04AA0D1-33 Qgi 2.5 C 4 4 C 00 Rocks - Qd or Gac?
SC5-15-04ABAD1-25 Qgt 49 DO NL
SC5-15-04ABBAY-19 Qoi 35 o 15 21 c P VFW Organic QW available
SC5-15-04ARBBDT-12 Qgi 43 o] c 8] Qac < 13
SC5-15-04ABCD1-13 Qg 1 T
SC5-15-04ABDCT-27 Qgl 60 S/3645 4 4 U Do Qac < 48' < Lac < 607D .008 Screen
SC5-15-04ABDC2-27 Tk 380 Q C P Lac 36-96'7 Tkb > 96"
S5C5-15-04ABDD1-26 Qgl 45 8 020 15 u p Driller Hach QW Qac to 467D Organ. QW avail.
SC5-{5-04ABDD2-26 Qg P{42-55* 22 W Perf.=1/21" Poor log
SC5-15-04ABDD3-26 [#s] 72 O DE Qac < 48’ Gray water
SCS5-15-04ACABT-15 Tkb 160 o] 1.5 Q Qac < 14' Tkb at ~ 96'? or >160°
SCB-15-04ACAB2-15 Qgl 11 T
SC515-04ACAB3-15 Qgl 10.5 T
SC5-15-04ACAC1T-16 Qgl 41 o] Qac < 16'
SCS-15-04ACBB1-17 Qgl 11 T
SC5-15-04ACBEB217 Qg 19 SM14-18 15 24 U P 020 sereen Alluvium? QW-whole suite
SC5-15-04ACBB3-37 Qg 21 OR Qac < 20
SC515-04ACBB4-17 Qgl 13 T
SC5-15-04ACBBS-17 Qg g1 OR Qac < 20" 12'< Water <20'
SCE15-04ACBBS-17 Qg 185 T
SC5-15-04ACBC1-18 Qgl 40 T Qac <16
SC5-15-04ACDA Qgl 64 P/30-35' 7 7 G DO #20687 Alluvium < 35’ < Lac Was ACAD{-20
SC5-1504ACDD1-4 Qal 14 Do USES Hach Qw
SCo-15-04ADBA Qgl 44 U O #21641 Aliuvium?
SC5-15-04ADBAT-21 Qg B85 P{34-38' 2 C u Qac < 31' Lac > 38'
SC5-15-04ADBB Qgt 37 U 0 #21845 NP Alluvium?
SC5-15-04ADEBB Qgl 36.5 ¥} 8] #21846 NP Afuvium?
SC5-15-04ADBB4-7 Qgl 44.5 5 .012 15 u= u Qac < 28’ Screened 31-44°
5C5-15-04ADBBS-7 Qgf &0 t
SC5-15-04ADBC1-5 Qgl su NL
SC5-15-04BAAB1-9 Qgt 12 Do NL
SC5-1504BDAB1-28 Qgt 33 8 Do NL Qae < 24’
SC5-15-04BDAC1-32 Cgt 35 (o] 10 C DO Lac > 24'
S05-15-0480B81-29 Qgl 50 O 10 10 [» Do Qof » 2¢
5C5-15-04BDCA1-14 Qgl &0 § ] u (8] Aq. 1115 Open at bottom - dry
SCS15-04CAAA1S Qgl 25 su NL DOW QW CaCO3 alk=23mgA Hard.=lab calc.
8C5-15-04CADC1-10 Txb 77 a} 4 B c P Tkb > 12'7 Antesian
8C5-1504CBDC1-E Qg SP #22127 NL Kyllonen spring & watering pt.
SC8-15-04CBDN-S Cgl 9 sU NL DOW QW CaCO3 alk=39mg/ Hard.=lab calke.
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Maximum Corfined (C}

Hole Caleulated or

Depth Well Yield Potentiadl  Unconfined (U) Well
Local Well Number Aquifer  [feef) Finish {gpm) Yield {apm) Aquifer Stajus  Comments
SCE-15-04CDACT-11 Qot 51 6 72 ¥ 0o 2 gpm 41.42"
S5C5-15-04CODAT-31 Qgl 45 s} 10 c DO
SC515-04DBACT-35 Tkb 140 o DR Tkb at 18" next cholces 75 or 108’
3C5-15-04DBOB1-34 Qgl P NL
SC5-15-04DCAA1-5 Qal B0 u Gac < 18’
SC5-15-04DCAAZS Qgl 70 &0 Do NL USGS Hach QW CaCO3 Alk=17.16 mg/
SC5-15-04DCEBB Ggl 40 o] S 6 C DG #13788 Alluvium?
SC5-15-050ABD Qal 31 Pf20-25' B 8 u P #14805 Driller Hach QW Was DAAC Atk=3ppm 7
SC515-05DADC-3 Qal 37 07 10 10 U Lo
5C5-15-05DCAD-1 Qal 18 Crib u Do Qal 7
SC5-15-050DCDt-2 Qgl 46 o} 3 54 c? Do Sand to 46 TD
SC5-15-09AADC1-3 Qdz 88 8] 10 24 C DO
SC5-15-09ADCDT4 Qd2 29 DO NL
SC5-15-09CBDCY-2 Qd2 76 G 16 62.4 [ o0 Qac?
SC5-15-090ACA1 -t Qd2 20 c? D0 USGS Hach QW Poor log
SC5-15-10CCAC2-1 Tkb 14,705 T NL Gil wel
5C5-15-10CCAD Qdz 100 P/a DO #21570 NL Was CCACT-1
SC5-15-10CDAR1-3 Qut2 33 ] 3 B.1 c o0 Qao < 1687
SC5-15-10DCCB1-2 Qdz 23 DO LISGS Hach QW CaCO3 Alk=9.58 mg/l
SC5-15-12DOCAT-1 Qd1 68 15 C (88) Lac NL
SC5-15-13ABCO1-1 Tkb 22 [t} DR Dry Tkb > 16
SC5-15-13BADAY-4 Qal 4 T Qal,Qd 7
SC5-15-13BADA2-4 Cal ) T CralQd ?
SC515-138ADB1-5 Qal 7 T Cal,Qd ?
S5C5-15-13BADIN -3 Tkb 51 20 ] o0 Tkb > 28" Oritter Hach QW
SC5-15-13DACAT-2 Txb 7 &} 10 480 c P Tkb > 15'
SC5-15-14BDCB1-1 Qd2 81 30 c DC ML
SC5-15-14BDCR2A1 Qa2 108 Q 3.5 4.9 C DO
8C5-15-14DCDCT-2 Qd2 45 30 DO NL USGS
E05-15-15ABACT-1 Qd2 104 285 ¢ DO ncomplets log
SCS5-15-15ABDAT.2 Qg2 75 Do NL
SCS-15-158ABAT-3 Qd? 82 C 12 [#] 0o
SCH15-24BCOA11 Qa2 118 G 15 28.8 C DO
SC5-15-24DCBA1-3 Qd2 81 7 C Do Driller Hach QW
8C5-15-24DCDA1-2 Qd2 20 1.5 DO NL
5C5-15-24D0D8B1-4 Qdz 235 oo NL



APPENDIX D

Listing of public-water supply wells and related Information sorted by local well number
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Local Well Number  Aguifer Owner Business Name PWSI# Cl Comments

SC4-15-27CADC Qgl Church of the Nazarene Church of the Nazarene & Parsonage 245074 B #22119NL

SC415-34CCCD11 Qgl  MoAnely, George & Mary Anchor Poirt Clinic C  NoPWSl#

8C4-15-34DBOC Qgl Lapan, Catherine Anchor Point Tesoro C  #22122 NL No PWSI# Granross Grove Sud., L7
§C4-15-34DBOCT1-4 Qgl Cluchey, David & Terry A. Terry Ann's Restaurant 243501 B

SC4-15-34DCCD2-1 Qgl Kenai Peninsula Borough Anchor Point Fire Station 247995 C

SC4-15-34£ICDA Qg Rozak, Ronald T. Clendenen's Comer 240668 B #22125 NL (The Homestead)
5C4-15-34DCDB1-2 Tkb  Church of Christ Church of Christ 245391 B

$C4-15-340CDB3-2 Txb  Cundiff, Jeff Bood Time Chasters C  NoPWSI#

5C4-15-340CDC1-6 Qgl Swisher, Bilie Bitie's Video C No PWSI#

SC5-1418BADC1-2 Qdt World Christian Broadeast Corp. KNLS int'T Shortwave Radio Station C  No PWSl#

SC5-15-04AAAB2.8  (Qgl  Craig, Aobert W. Anchor Poirt Gerage ¢  No PWsI#

8C5-15-D4AABA Qgi  Thurmoend, Wiliam & Rochelle Thurmond's Automotive C #22128 NL No PWSH#
S8C5-15-D4AARAS.2 Qgl  Symens, John & Rebecca Oid U.5, Post Office Building & Mall C  No PWSi# S.). Chapman Add., (8
5C5-1504AA8C Qgl Bagstist MID Mission Anch. PL Baptist Church & Parsonage 245448 B #22126 NL 65' deep?
§C5-15-04AABC1-2 Qg Neftf, Richard & Myra Roadhouse Inn Deli & Laundromat 241698 B

SC5-15-04AACE1 -1 Qgl Neff, Richard & Myra Roadhouse Inn Deli & Laundromat 241698 B

SC5-1504AACB2-1  Qgl  Anchor Point Community Club Anchor Point Community Center C  NoPwsl#

SC5-15-04ABBAT-1 Qgl Anch. PL Veterans of Foreign Wars Anchor Poirt V.F.W. Post #10221 245498 B

SC5-15-04ABDC2-2 Qg AK Dist. Council Assembly of God Lighthouse Assembly of God Chiurch 245375 C

5C5-15-04ABDD1-2 Qg! Kenai Peninsuls Borough Chapman Elementary School 240537 A 46 well, 15 gpm

SCE-1504ACBB2-1 Qg Anchor Point Safe Water Corp. Anchar Point Watering Point 247490 A

SC5-15-04CADGT -1 Tkb Kukuchka, George Silver King Tackle Shop C  No PWSI#

SC515-04CBDC Qgl Kyllonen Enterprises, Inc. Kyllonen Enterprises, ine. C #22127 NL No PWSI# Spring watering point
8C5-15-04DBDE1-3 Qgt Harrington, Stanley Anchor Angler 244248 B 86" well, 10 gpm

SC5-15-05DABD Qal Kytionen Enterprises, Inc. Kytlonen’s R.V. Park 244523 C  #14805 N. side Anch, Pt Rd. Beach lot 2
SC5-15-13DACAT-2 Qgl  ADNR/ Division of Parks Anchor River Campground 240579 B



